INTRODUCTION
In the present work, an attempt has been made to present a new approach to the examination of the uterine luminal environment during the oestrous cycle and under the influence of oestrogen and progesterone. The rate of passage of [2 2Na ]sodium into the uterine lumen of the rat has been measured to see whether it changes under these conditions. This technique could be applied to many ions, but it has been confined initially to sodium as this is the major cation in uterine and blastocyst fluids. The following procedure was adopted for the perfusion of the uterus. The uterus was exposed at the ovarian and cervical ends through small abdominal incisions. Cotton ligatures were placed around the ends of the uterus, being sewn between the mesometrial blood vessels since this avoided damage and prevented their occlusion when the ligatures were tied. Small incisions were made antimesometrially through the wall of the uterus at both ends of each horn and about 2 mm of the tip of each cannula (approximately 1 mm dia¬ meter), was pushed into the lumen and the ligatures were then tied.
Each cannula was attached to silicone rubber tubing, the free part of which issued from the peritoneal cavity and the abdominal muscles were closed around it. Where the perfusions were performed in conscious rats, the tubes were brought out at the dorsal side of the neck, and the rats were restrained in adjustable cages for the duration of the perfusions. These procedures were un¬ necessary for the perfusions performed under anaesthesia, but the body tempera¬ ture of the rats had to be maintained at 37°C.
The uterine lumen was perfused with a Locke solution containing 9-2 g NaCl, 0-42 g KC1, 0-24 g CaCl2, 0-15 g NaHC03 and 1-0 g glucose per litre. The pressure head of the perfusion system was achieved by passing compressed air into the perfusion fluid reservoir. The air pressure in the reservoir was set at 35 mm Hg above atmospheric pressure by adjustment of an air leak. Thus, the perfusion pressure within the uterine lumen never exceeded 35 mm Hg and was usually much lower during perfusion. The Locke solution was warmed to 37°C and was perfused through the lumen at a rate of 0-4 ml/min (the rate was not critical). The fig. 1 ). Expressed in terms of 1 ml plasma, this is equivalent to an increase in radioactivity in the lumen of 1-4% per hr, whereas 1-46% of the radioactivity in 1 ml plasma was recovered in 30 min in the perfusion experi¬ ments (Table 1) .
(i) Effect of stage of the oestrous cycle. These experiments were performed in conscious rats. For the major part of the perfusion, the pressure of the fluid as it entered the uterine lumen ranged between 0 to 5 mm Hg. As (Table 1 ) .
(ii) Effect of oestrogen in ovariectomized rats. Three weeks after ovariectomy, rats were injected with oestradiol monobenzoate daily for 5 days (three with 1 µg and three with 10 /xg/day). The uterine horns were perfused on the 5th day of oestrogen treatment, without anaesthesia. The vaginal smears were cornified on that day.
The rate of passage of 22Na into the uterine lumen was not significantly different in these rats from the rates at the oestrous and pro-oestrous stages, but it was significantly lower than those at the metoestrous and dioestrous stages ( Table 1 ).
In the next experiment, the effect of a single dose of oestradiol was investigated in rats ovariectomized 3 weeks before perfusion. Since the uterine horns were too small to be perfused successfully so long after ovariectomy, the rats were given a priming dose of 10 /tg oestradiol 5 days before the perfusion to initiate growth. On the day of perfusion, the rats were either given no further treatment (controls) or were injected with 10^g oestradiol 6, 18 or 44 to 50 hr before the perfusion. During the perfusion, the rats were anaesthetized with pentobarbitone sodium.
The rate of passage of 22Na into the uterine lumen was significantly lower in rats perfused 18 hr after the oestradiol injection than in the control rats, but the rate was not significantly different 6, or 44 to 50 hr after treatment (Table 1 ) (Table  2 ). Between 21.00 and 24.00 hours on Day 5, however, the uterine perfusates contained about twice as much 22Na as at the previous times. In the pseudo¬ pregnant rats, this situation remained unchanged until Day 10 (the last day in¬ vestigated) but, in the pregnant rats, the 22Na content decreased on the day of implantation (Day 6) and, thereafter, increased so that by Day 8 it was sig¬ nificantly greater than that in the pseudopregnant rats (Table 2) .
(iv) Effect ofprogesterone alone or in combination with oestrogen. Experiments were carried out to determine whether the increase in the rate of passage of 22Na
Passage of 22Na into the rat uterus 293 into the uterine lumen on the evening of Day 5 of pregnancy and of pseudo¬ pregnancy was dependent on the hormonal levels of progesterone and oestrogen at that time.
Pseudopregnant rats were ovariectomized on Day 3 and were given imme¬ diately, and on subsequent days, 4 mg progesterone subcutaneously. Half of these rats were given 1^g oestradiol subcutaneously at 17.00 hours on Day 4, a time which corresponds to the period of Oestrogen surge' before implantation (Shelesnyak, 1960) . The uterine horns were perfused on Day 6.
The rate of passage of 22Na into the uterine lumen was different in the two (Manery, 1954) , uterine fluid is separated from the physiological extracellular water by a diffusion barrier which probably maintains the dif¬ ferences in composition between it and plasma (Howard & DeFeo, 1959; Ringler, 1961) . In addition, it suggests that the nature of the barrier may change during the cycle.
The slow rate of passage of sodium into or out of the uterine lumen at prooestrus and oestrus and in ovariectomized rats treated with oestrogen suggests that the barrier to diffusion may be increased by oestrogen, but a number of factors could bring this about. It is paradoxical that at pro-oestrus, when the rate of passage of sodium is almost at its lowest, the rate of secretion of uterine fluid should be at its greatest, and sodium relative to other ions should be in greatest concentration in luminal washes (Heap, 1962) .
Oestrogen may hinder diffusion by increasing the thickness ofthe endometrial epithelium (Hooker, 1945; Davis & Alden, 1959; Elftman, 1963) and the granular secretion which covers it (Fuxe & Nilsson, 1963) . Others have inter¬ preted the actions of oestrogen on diffusion across the vagina in terms of changes in the cells lining the vaginal epithelium  Grégoire, Driscoll, Adams & Rakoff, 1967) . Alternatively, oestrogen might decrease the rate by reducing blood flow in all or part of the uterus perhaps by a secondary effect due to oedema. Although oestrogen causes hyperaemia (Hechter, Krohn & Harris, 1942; Williams, 1948; Reynolds, 1949; Young, 1952) and can increase the blood volume three-fold (Cole, 1950) , blood flow per gram uterine tissue is lower at oestrus than at dioestrus (Kopin & Wurtman, 1963) .
By contrast with the effects of oestrogen in non-pregnant rats, experiments in pregnant and pseudopregnant or in progesterone-treated rats show that oestro¬ gen can increase the rate of passage of sodium into the lumen under certain circumstances. As the dose of oestrogen used in the latter experiment was one tenth that used in the former, it is possible that oestrogen has a different effect depending on its concentration. However, a more likely explanation is that oestrogen has a different effect when acting in conjunction with progesterone.
